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Abstract

The Cosmological Circle from ancient geometry, with its right triangles, and
the ratios of the Pythagorean Table are found to be harmonically related
to the fundamental physical constants. After a brief history of harmonic
mathematics, harmonic values are calculated for the speed of light constant,
gravitational constant, Planck’s constant, and the inverse fine-structure con-
stant. We then calculate the harmonic of electron mass and proton mass,
showing the related Pythagorean/Cosmological Circle harmonics; and spec-
ulate on geometry and symmetry.
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1 Introduction

Why do the fundamental physical constants have their particular values (1] - [6]? This is
one of the classic questions of fundamental importance for foundational physics. What
can we learn from ancient geometry that might help answer the question [7]? According
to John Michell 6, 12, 37, and their multiples are prominent in the canon of ancient
geometry [8]. From Euclid’s formula for Pythagorean triples: a = 12, b = 6; z = a? —
b2, y = 2ab, z = a® + b2 [9, 10)].

z =144-36 = 108, y = 2x12x6 = 144, z = 144+36 = 180; triangle 108, 144, 180. (1)
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The double of this triangle is 216, 288, 360; and a related triangle we will see is 162,
216, 270. The sides of a 3, 4, 5 right triangle multiplied by 36 gives a 108, 144, 180 right
triangle. The sides of a 3, 4, 5 right triangle multiplied by 72 (6 x 12 = 72), gives a
216, 288, 360 right triangle. The arithmetic mean ((A + B)/2) between 36 and 72 is
(36 + 72)/2 = 54. 2 sin 54° = ¢, the golden ratio. The sides of a 3, 4, 5 right triangle
multiplied by 54 gives a 162, 216, 270 right triangle. Notice that 36, 72, 108 and 144
are also the angular measures found in the pentagon and decagon construction. The
importance of the decagon is emphasized by William Eisen [11, 12]. 162 4+ 216 + 270
= 648, and 216 + 288 + 360 = 864 = 123/2. 864 is a harmonic of the “solar diameter”
[13, 14]. 2160 = 360 x 6, a harmonic of the minutes of angular measure in a full circle
of 360° [15], and sum of the angles in a cube.

In the Cosmological Circle a central “squared circle” plan is drawn from the sizes and
relationships among the Earth, Sun and Moon. Drawings of this circle can be found at
[14], [16] - [19]. A 12 around 1 theme, groups of 3 circles on each side, give a general form
of equations as 3z+"/'2 [19, 20]. The 3, 4, 5 right triangle is found in the constructions
of the Brunes Star [7, 21|, Squaring the Circle [13, 18], and Platonic solids [13, 22].
The 3, 4, 5 triangle is also in accounts attributed to the oral tradition [23]. The “Moon
diameter” of 2160 miles is placed on an “Earth square” that forms a triangle, 2160, 2880,
3600. John Michell again, “A tradition which has been credited by many learned men
over the centuries is that the ancients encoded their knowledge in the dimensions of their
sacred monuments” [13]. The “New Jerusalem diagram” squared circle is found in many
ancient temples worldwide. In this diagram Earth and Moon form a “squared circle.”
The basic Earth square has a perimeter of 4 x 11 = 44, and the circle with an inscribed
regular heptagon, or star heptagram [24], has a radius of r = 7, C = 2ar = 21 X 7 ~
44. 37 4+ 7 = 44 (for 37 see notes to Egs. (2), (8-10), & (13-15)). Triangles 3, 4, 5; 6,
8, 10; 12, 16, 20: are basic triangles from the Cosmological Circle. ¢ is the golden ratio
25] - [27). 6 = (1 + V5) /2, " =P =11, ¢" + 97 =T.

The harmonic system of William Conner [28, 29], partly derived from the Cosmological
Circle and incorporating a modified version of the Pythagorean Table [30, 31], has a
natural harmonic scale of 12 tones from 144, ..., 162, ..., 180, ..., 216, 233, ..., 270 in
the base octave (showing only those used here). The “harmonic” language has both
a quantitative and qualitative meaning where concern for units is not immediate or
exclusive to the meaning, and suggesting that some units are not as arbitrary as they
are currently thought to be [11] - [13], [16, 28, 29]. The Pythagorean [32] - [39] triangle
harmonics 108, 144, 180, are a convergence of decagon angular measure, semicircle,
with 144 as the grid speed of light harmonic, Fibonacci number, and fundamental tone-
number. The most frequent harmonics seen below are: 108, 144, 162, 180, 216, 233, 288,
360, & 864. Albert von Thimus, a contemporary of Faraday and Maxwell, constructed
the Pythagorean Table. Conner’s version, reconstructed from Levy and Levarie’s version,
substitutes frequency for string-length on the vertical side of the Table; with 144 as the
fundamental tone [29]. Hans Kayser rediscovered Thimus, and regarded the “algebraic
and tonal laws” of the Pythagorean Table as a “group-theoretical continuation of the
overtone series”[40]. Jocelyn Godwin considers Kayser [41, 42] the founder of modern
harmonics [43, 44]. Referring to the Pythagorean Table, Thimus and Kayser noted that



Plato hinted it was the harmonic science of antiquity, and highly valued secret of the
oral tradition [43]. In his youth Werner Heisenberg questioned Plato’s view of world
construction from small right triangles [45, 46], and in his later years believed Platonism
provided clues for modern physics [47].

2 Speed of Light Constant c

The constant c is defined as the speed of light in vacuum.

¢ harmonic = 3(1008 + 75.6~7*)~/1210°* = 299792 458 (2)
NIST 2006 [48, 49] ¢ = 299 792 458 ms ™"

7 x 144 = 1008, 7 x 10.8 = 75.6, 2 In (360/¢) ~ 10.8, 864 — 108 = 648 + 108 = 756.
From the base of the Earth square to the top of the Moon square is 10,080. The radius
of the Moon circle is 1080. 7 is the radius of the circle with the inscribed heptagon. 144
is the grid speed of light harmonic. The 144 harmonic as angular measure, is associated
with the harmonics of the circle, 14.4° x 60’/1° = 864’ = 4 x 216’ = 8 x 108" = (144
x 360)”. 60 = 27 4 33, the time harmonics [29]. Additional references for 108 [50] and
the harmonics of light [51].

3 Planck’s Constant h

Planck’s constant is the quantum of action, where energy is quantized.
Notice the Pythagorean relation: 6622 + 6062 ~ 8962 — 6.626 068 96 = h harmonic.

h harmonic = 3(108% — (7.39 + (77)~2)%)/6107"% = 6.626 068 96 (3)

A reduction from the form 3z7'2. Again, 7 is the radius of the circle with the inscribed
heptagon. 22 ~ 77, 2 x 11 = 22, e? ~ 7.39, 1622 — 1442 ~ 73.92, 739 + 233 = 972 =
9 x 108. 233 is the 9th tone in the base octave. 972 is resonant with several harmonics

[28]. 972 = 27 x 36 = harmonic of the seconds in a grid day of 27 hours [28, 29]. 22 is
half the perimeter of the basic Earth square. 22/7 ~ 7 [52]. 10"/® ~ harmonic of 216.

h harmonic = 3((23.3 + (864 + 1.44)/2107%) /10°7)~"/** = 6.626 068 96 (4)

Again, the 9th tone is 233, harmonic of 23.3. 7% ~ 23.3, 1442 + 180% ~ 2332, 233%/2x
~ 8640, and curiously; \/¢r¢ ~ 2.33. ¢y is the reciprocal Fibonacci constant [53]. 972
— 739 = 270 — 37 = 233, 864 = 216 + 288 + 360 = 8 x 108 = 4 x 216 = harmonic
of the perimeter of the Moon square, 8640. 8.64 x 10° ~ “solar diameter” in miles [29].

Vor[6 =~ 1.44.
h harmonic = 3((55 + (8% 4+ 13/21)1074)/2107°)~"/1% = 6.626 068 96 (5)

NIST 2006 [48, 49] h = 6.626 068 96 (33) x 1073* Js



From the Fibonacci sequence, ..., 3, 5, 8, 13, 21, 34, 55, 89, 144, 233.... 288 — 233 =
55. And 332 + 442 = 552. Other references for Planck’s constant [54, 55].

4 Gravitational Constant G

The gravitational constant G is found in Newton’s law of gravitation: F = GMm/r?.

G harmonic = 3(11 + 86.471)"/? = 6.674 28 (6)

Again, 86.4 harmonic from Eq. (2), and 11 = side of the basic Earth square. And
3zY12 = 35'/5.

G harmonic = 3((3.6/$)—(¢/10%)) = 6.674 28 (7)
NIST 2006 [48, 49] G = 6.674 28 (67) x 107! m3kg~1s—2

360 — 360/¢ ~ 137.5, harmonic of the “golden angle” of plant phyllotaxis [56], and
2 cos 36° = ¢. 144 — 108 = 36. 10* is notable power of ten [29], 8.64 x 10* = 24 x
60 x 60 = harmonic of the seconds in a 24 hour day, and 2.16 x 10* = harmonic of
the minutes of arc in a circle, 60 x 360. Another interesting approximation for the G
harmonic 2 (10.8/¢) — (10,/¢) ™3 = 6.67428, see notes to Eq. (2). Other references for
the gravitational constant [57] - [59].

5 Inverse Fine-Structure Constant, 1/Alpha o™}

The Fine-Structure Constant determines the strength of the electromagnetic interaction.
a~!'= hc/e? in cgs units. h = h/27 = h-bar, the reduced Planck’s constant, ¢ = speed

of light constant, e = elementary charge.

a~' 2 60H;5 + (360 — 12071)10* = 137.035 999 16 (8)

Hs is the sum of the first five terms of the harmonic series, 1 + 1/2 + 1/3 + 1/4 +
1/5 = 137/60 [60]. 60 + (7 x 11) = 370 — 233 = 137, v/3600 = 60, 120 = 2 x 37 x ¢.
144 is the harmonic mean (2AB/(A + B)) between 120 and 180. The 120 harmonic is
also a significant angular measure [29].

With the main Pythagorean triangle of the Cosmological Circle: 2160 + 2880 + 3600
= 8640 — 2.160 2880 3600 — 8.64/10° = .

a1 2209 — 107223 2 137.035999 16 (9)

2880/144 = 20, ¢* = (7 + 3v/5)/2, ¢* + ¢~ = 7, 108¢*/2 = 370. For 864 see Eqs.
(4), (5), and (6). 2.16 + 739/(105\/7) = = . See Eq. (3) for 739, and 10—/,

a~ 1 =1/3(2330 + ¢! 4 28872)/12107° = 137.035 999 16 (10)

NIST 2002[61] a~! = 137.035 999 11 (46)
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233, the harmonic of 2330, Eq. (4). 233 + 55 = 288, 12 x1076 = 28872, 2332/21
8640, perimeter of the Moon square and harmonic of the solar diameter. 370 — 137
233. From the Fibonacci sequence, 89 + 144 = 233, and 144¢ =2 233. 892 = 7921
“Earth diameter” harmonic. 89 is also the product of the four Einstein-Conner harmonic
energy equations [28]. (89x 233)/144 = 144 + 1/144 [29]; and of harmonic interest to
compare this form with: i + 1/i = 0 [62, 63], ¢i + 1/¢i = i [21], ¢ + 1/¢ = /5. Also
for Eq. (10) see [64]. The latest experimental and QED calculation of the Gabrielse
Research Group 2007 [65], the value of a~! = 137.035999068 (96), is a correction from
2006 [48, 49]; which will probably change the next determination by NIST [49]. Since
Gabrielse 2006 was the key datum in NIST 2006 [49], the NIST 2002 value is used for
comparison.

Like Isaac Newton [66], Johann Balmer was a student of the Pythagoreans and temple
geometry [67]. Balmer’s formula for the spectral lines from hydrogen was a Pythagorean
relation that found explanation in Bohr’s atomic model [68] - [70]. The fine-structure
constant [71] - [80], which gives the electromagnetic interaction strength, was introduced
by Arnold Sommerfeld [81]; and later gained more attention when it was derived from
the Dirac equation [82, 83]. From Max Born’s research [84], the fine-structure constant
presents a challenge to both determine its numerical value and discover the deeper rela-
tionship that it suggests between quantum theory and electrodynamics [85, 86]. Wolf-
gang Pauli had one of the deepest understandings and curiosity about the importance
of the fine-structure constant and spectra, as the Pauli/Jung letters reveal [45, 87].

Continuing notes for Eq. (10), the largest of sunflowers can have a 233/144 ratio
of clockwise and counterclockwise spiral patterns [27, 88, 89]. 89, 144, and 233 are
the basis for a demonstration of a harmonic version of Kepler’s [90] third law [29].
According to Conner, 233 and 288 respectively represent the two lowest harmonic values
of energy in one of the spirals of his “Quadrispiral,” and possibly helping to explain
the low energy limit of alpha as a “running coupling constant.” 120, from Eq. (8), is
the lowest harmonic value of energy in the spiral counter to the 233, 288 spiral. The
Quadrispiral model is derived from 7, ¢, the Fibonacci sequence, and four generator
tones from the base octave of the Pythagorean Table, (the most important being 216,
here it is called the “center of the vortex” harmonic). The Quadrispiral is an analog
harmonic mapping of double helical vortices. The conical Fibonacci spiral is conjectured
to be a least energy pattern [91]. Speculation concerning the underlying dynamics of
the Quadrispiral raises questions about the nature of space, time, and energy addressed
by others in various ways; especially with reference to the continuous field concept and
linear “approximations” for discrete quanta [20, 29], [92] - [98].

i i

6 Electron Mass m,
From the Pythagorean triangle, 144% = 1082 + 96.4% — 1.44 108 964.
me harmonic = (1.44108964) 77902 £ 9.109 382 15 (11)

NIST 2006[48, 49] m. = 9.109 382 15 (45) x 10~3'kg



Eq. (11) is reduced from 3((1.44...)31076)="/*2 similar in form to the proton mass
harmonic equation, Eq. (12). 1.44 108 4 20/1440% = 1.44 108 964. 180/2 = 90, 90"/
= 3v/10. An approximation, 10/(1 4 v/10)? = ~, Euler’s constant; and for its relation
to the harmonic series see [60]. v/10/3 ~ A harmonic. For /10, a discussion of powers
of ten, and units; see White [98]. And for fundamental constants, units, and the origin
of mass see Wilczek; who notes the “profound geometric meaning” of the fundamental
constants [99, 100].

7 Proton Mass m,

From another Pythagorean triangle composite, 10802+ 10962 ~ 15382, 2 x 1096 = 2192
— 1080.219 215 = 1080 + 162/739.

my harmonic 2 3((1080 + 162/739)721071)~Y/12 = 1,672 621 637 (12)
NIST 2006 [48, 49] m,, = 1.672 621 637 (83) x 10~%" kg

For 1080 see Eq. (2), (12 x 10%)"/? ~ 1096. 1538 is a harmonic of the inner radius of
the decagon with side = 1, 1.5382 + 0.52 = ¢% . For 162 see notes to Eq. (1), and (3).
739 again, from Eq. (3) for Planck’s constant, and see notes for Eq. (9).

8 Geometric Model

Volume of a torus with a vanishingly small hole, or the surface area of an “archetypal”
Einstein-Eddington hypersphere, V = 272R3 [101, 102]; with an archetypal R = 360/27
[29].

Volume of thetorus : V = 2rR® = 1082 /1037 2 harmonicof 60/¢ = 37 (13)

1082 = 1.1664 x 10%, see Eq. (7) notes. Also of interest in relation to this volume are
two harmonic approximations for the speed of light.

c harmonic = (2rlog3 + (12 x 103)71)10® — 1 = 299 792 458 (14)
27log3 is from Shinichi Seike’s discussion of hypersurfaces [103]. 108/9 = 12.

¢ harmonic = 3((1.008 4+ 1.087/10%)7/12)10% + 4 2 299 792 458 (15)

Here again from Eq. (2) we have the harmonic 7 x 144 = 1008, and a factor of 108.
3e/5¢ = 1.008. And for 10~* or 10%, see Eqgs. (5), (7) notes and Eq. (8). The harmonic
of 37 [104, 105], is also the approximate geometric mean, v AB, between 7 and 142, 1/27
is a harmonic of 37, 3 x 27 x 37 = 2997, and v/2 x ¢? = 3.7. 37 is also a harmonic of the
covalent bond radius of the hydrogen atom, H-H, 37 pm [16, 106]. The perimeter of the
rectangle enclosing a Vesica Piscis with a radius of 37 is 370; and 2332 + 2882 =2 3702,



For additional references to 37 see [12, 16, 107, 108]. 12, 35, 37 right triangle, sin 37°
~ 3/5. For the golden ratio and general structure of the hydrogen atom, see Heyrovska
and Narayan [109]. 7 is curiously found in both of these speed of light approximations
and Planck’s constant, Eqgs. (3), & (4). The role of 7 in the hypersphere and Planck’s
constant is a key to understanding the relationship between relativity and Heisenberg’s
uncertainty in quantum theory, according to Arthur Young; “Eddington recognizes that
the curvature of relativity is the same thing as the uncertainty of quantum theory!”
[101]. Tan Durham has a related perspective on Eddington and uncertainty [110]. And
the importance of toroidal topology was demonstrated by John Wheeler [101].

9 Conclusion

From these calculations we have shown how the Pythagorean Table/Cosmological Circle
encodes the harmonic compositions of four fundamental physical constants, the electron
mass, and proton mass. A careful analysis of the calculations show significant and in-
terrelated harmonic connections to the Cosmological Circle. For further connections,
the references should provide more detail. These results support the ancient view of
this “mandala” as an archetypal scale model of the universe, from the atom to the solar
system, and beyond; part of the “cosmic canon of order, harmony, and beauty” [29].
A mandala is often defined as a “map of the cosmos” [111]. The mandala of Franklin
Merrell-Wolff gave us an understanding of its dynamics as an essential aspect of the Cos-
mological Circle, a “squaring of the circle” [112] - [115]. M.-L. von Franz writes about
a vision of a mandala of regular polygons thought to be related to the origin of the
Pythagorean system, and found by Rudolf Haase to be a significant historical pattern
[116]. From another viewpoint, David Fideler shows that “a logarithm representation
of the octave on a circular graph or “tone mandala” allows one to visually discern any
harmonic symmetries” [117]. Robert Lawlor shows how the musical ratios can be derived
from a 3, 4, 5 right triangle [22], and Anne Macaulay reveals another derivation from
the ancient diagram of the Hyperborean Apollo’s Circle, with connections to megalithic
Britain [32, 118]. Although the heptagon and hexagon (usually shown as a star hepta-
gram and a double of the hexagon, a star dodecagram) are the main regular polygons
in the Cosmological Circle, the 3, 4, 5 right triangle gives phi and the pentagon [119].
These structures are the basis for constructing the Platonic solids that have important
symmetry groups associated with them [120] - [123]. For Murray Gell-Mann, “Disci-
plined judgment about what is neat and symmetrical and elegant has time and time
again proved an excellent guide to how nature works.” [124]. Considering the recom-
mendation by Pauli to be more “fundamental” in our methods [83], we have also tried
to keep in mind the reasoning behind the quote from Albert Einstein, “Our experience
hitherto justifies us in believing that nature is the realization of the simplest conceivable
mathematical ideas” [125, 126].

Acknowledgements

Thanks to Case Western Reserve University and the Franklin Merrell-Wolff Fellowship.



References

Barrow, J.D. The Constants of Nature, New York, NY: Pantheon Books, 2002.

Eagles, D.M. “A Comparison of Results of Various Theories for Four Fundamental
Constants of Physics,” Int. J. Theor. Phys. 15, 4, 265-270 (1976).

Karshenboim, S.G. “Fundamental Physical Constants: Looking from Different An-
gles,” Can. J. Phys. 83, 767-811 (2005) arXiv:physics/0506173v2.

Flowers, J.L. & Petley, B.W. “Progress in our Knowledge of the Fundamental
Constants of Physics,” Rept. Prog. Phys. 64, 1191-1246 (2001).

Petley, B.W. Fundamental Physical Constants and the Frontier of Measurement,
Bristol: A. Hilger, 1985.

Weinberg, S. “Overview of Theoretical Prospects for Understanding the Values
of Fundamental Constants,” Philos. Trans. R. Soc. London, A310, 1512, 249-251
(1983).

Brunés, T. The Secrets of Ancient Geometry and Its Use, Cascade, CO: Ancient
Geometry, 2006.

Michell, J. The New View Ouver Atlantis, New York: Thames and Hudson, 1995.
Stillwell, J. Mathematics and Its History, New York: Springer-Verlag, 1989.

Maor, E. The Pythagorean Theorem: A 4,000-Year History, Princeton: Princeton
University Press, 2007.

Eisen, W. The English Cabalah, V.1: The Mysteries of Pi, Marina Del Rey, CA:
DeVorss, 1980.

Eisen, W. The English Cabalah, V.2: The Mysteries of Phi, Marina Del Rey, CA:
DeVorss, 1982.

Schneider, M. A Beginner’s Guide to Constructing the Universe: Mathematical
Archetypes of Nature, Art, and Science, New York, NY: Harper/Collins, 1995.

Schneider, M. Constructing the Cosmological Circle, 2006,
www.constructingtheuniverse.com/Volume5.html.

Zebrowski, E. A History of the Circle: Mathematical Reasoning and the Physical
Universe, NJ: Rutgers, 1999.

Gaunt, B. Beginnings, the Sacred Design: A Search for Beginnings, Jackson, MI:
B. Gaunt, 1995.

Michell, J.  The New Jerusalem, Cosmological Circle diagrams,
www.thehope.org/njframe.htm.



23]

[24]
[25]

Kappraff, J. Connections: The Geometric Bridge between Art and Science, Singa-
pore: World Scientific, 2001.

Schneider, M. “Cosmic Dozens: Twelve-Fold Designs of Society and Art,”
www.constructingtheuniverse.com.

Smith, W.B. The New Science, Canada: Fenn-Graphic Publishing Co. 1964.
Kappraff, J. Beyond Measure, River Edge, NJ; Singapore: World Scientific, 2001.

Lawlor, R. Sacred Geometry: Philosophy and Practice, London: Thames and Hud-
son, 1982.

Iverson, B. Pythagoras and the Quantum World, Volume II & III, Tigard, OR:
ITAM, p.137, 1997.

Steinbach, P. “Golden Fields: A Case for the Heptagon,” Math. Mag. 70, 1 (1997).

Colman, S. Harmonic Proportion and Form, Mineola, NY: Dover Publications,
2003.

Kapusta, J. “The Square, the Circle and the Golden Proportion: A New Class of
Geometrical Constructions,” Forma, 19, 4, 293-313 (2004).

Livio, M. The Golden Ratio: The Story of Phi, New York: Broadway Books, 2002.
Conner, W.B. Harmonic Mathematics, Chula Vista, CA: Tesla Book Co. 1982.
Conner, W.B. Psycho-Mathematics, Chula Vista, CA: Tesla Book Co. 1983.

Levarie, S. & Levy, E. “The Pythagorean Table,” Main Currents in Modern
Thought, 30.4, 117-29 (1973).

Levy, E. “The Pythagorean Concept of Measure,” Main Currents in Modern
Thought, 21.3, 51-57 (1965).

Bamford, C. ed. Homage to Pythagoras: Rediscovering Sacred Science, Hudson,
NY: Lindisfarne Press, 1994.

Bangu, S. “Pythagorean Heuristics in Physics,” Perspectives on Science, 14, 4,
387-416 (2006).

Barker, A. The Science of Harmonics in Classical Greece, Cambridge, UK: Cam-
bridge University Press, 2007.

Cui, H.Y. “To String Together Six Theorems of Physics by Pythagoras’ Theorem,”
(2002) arXiv:physics/0205021v1.

Euser, M. “Pythagorean Triangles and the Musical Proportions,” Nexus Network
Journal, 2, 33-40 (2000).



[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

Guthrie, K. tr. & Fideler, D. ed. The Pythagorean Sourcebook and Library, Grand
Rapids, MI: Phanes Press, 1987.

Helm, E.E. “The Vibrating String of the Pythagoreans,” Scientific Amer. 217,
Dec. (1967).

Ne’eman, Y. “Pythagoreanism in Atomic, Nuclear and Particle Physics,” in Sym-
metry 2000, Hargittai, I. & Laurent, eds. London: Portland Press, 2002.

Kayser, H., Godwin, A. tr. & Godwin, J. ed. Textbook of Harmonics, Hans Kayser
Translation Society, 2006.

Kayser, H. & Lilienfeld, R. tr. Akroasis: The Theory of World Harmonics, Boston:
Plowshare Press, 1970.

The Pythagorean Table, Hans Kayser’s version under: “Harmonic Cosmogony” at
hanskayser.com.

Godwin, J. Harmonies of Heaven and Earth, Rochester, VT: Inner Traditions
International, p.178, 1995.

Godwin, J. The Harmony of the Spheres, Rochester, VT: Inner Traditions Inter-
national, 1993.

Crease, R.P. & Mann, C.C. The Second Creation, New Jersey: Rutgers University
Press, pp.45, 120, 1996.

Heisenberg, W. Physics and Beyond: Encounters and Conversations, New York,
NY: Harper & Row, pp.7-9, 1971.

Cassidy, D.C. Uncertainty: The Life and Science of Werner Heisenberg, New York:
W.H. Freeman, p.46, 1992.

Mohr, P.J., Taylor, B.N. & Newell, D.B. “The 2006 CODATA Recommended Val-
ues of the Fundamental Physical Constants.” Database: Baker, J., Douma, M.
& Kotochigova, S. physics.nist.gov/constants. “Introduction to the Fundamental
Physical Constants,” physics.nist.gov/cuu/Constants/introduction.html.

Mohr, P.J., Taylor, B.N. & Newell, D.B. “The Fundamental Physical Constants,”
Phys. Today, 60, 7, 52-55 (2007).

Jain, “Parable of the Maharaja’s Harmonic 108,” Jain MatheMagics Newsletter,
19, 3 (2006).

Babbitt, E. “Harmonic Laws Of The Universe,” in Principles of Light and Color,
New Hyde Park, NY: University Books, 1967.

Hayes, M. The Infinite Harmony, London: Weidenfeld & Nicolson, 1994.

10



[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]
[62]

[63]

[64]

[65]

Finch, S.R. Mathematical Constants, Cambridge, UK: Cambridge University Press,
p-358, 2003.

Callender, C. & Huggett, N. Physics Meets Philosophy at the Planck Scale, Cam-
bridge, UK: Cambridge University Press, 2001.

Cui, H.Y. “The Origin of the Planck’s Constant,” (2001) arXiv:quant-
ph/0108072v1.

King, S., Beck, F. & Luttge, U. “On the Mystery of the Golden Angle in Phyl-
lotaxis,” Plant, Cell €& Environment 27, 6, 685-695 (2004).

Damour, T. “The Theoretical Significance of G,” Measur. Sci. Tech. 10, 467-469
(1999) arXiv:gr-qc/9901046v2.

de Sabbata, V., Gillies, G. & Melnikov, V. eds. The Gravitational Constant,
Boston: Kluwer Academic, 2004.

Gillies, G.T. “The Newtonian Gravitational Constant,” Rep. Prog. Phys. 60, 151-
225 (1997).

Havil, J. Gamma: Exploring Fuler’s Constant, Princeton, NJ: Princeton University
Press, 2003.

NIST CODATA 2002, physics.nist.gov/cuu/Constants/archive2002.html.

Nahin, P.J. An Imaginary Tale: The Story of /—1 , Princeton, NJ: Princeton
University Press, 1998.

Young, A. Mathematics, Physics, and Reality, Portland, OR: Robert Briggs Asso-
ciates, 1990.

As “physmike” a partial version of this equation was posted on the web at Physics
Forums, (2006).

Gabrielse, G., Hanneke, D., Kinoshita, T., Nio, M. & Odom, B. “New De-
termination of the Fine Structure Constant from the Electron g Value and
QED,” Phys. Rev. Lett. 97, 030802 (2006). “Erratum: New Determina-
tion of the Fine Structure Constant from the Electron g Value and QED,”
Gabrielse, G., Hanneke, D. ... Phys. Rev. Lett. 99, 039902, E (2007) hus-
sle.harvard.edu/~gabrielse/gabrielse/papers/2006/NewFineStructureConstant.pdf.

Gouk, P. “The Harmonic Roots of Newtonian Science,” in Let Newton Be!, Fauvel,
J., Flood, R., Shortland, M. & Wilson, R. eds. Oxford: Oxford University Press,
1988.

Pais, A. Niels Bohr’s Times, In Physics, Philosophy, and Polity, Oxford: Oxford
University Press, 1991.

11



[69]

[70]

[71]

[72]

73]

[74]

Trigg, G.L. “Fine Structure in the Spectrum of Hydrogen,” in Landmark Experi-
ments in Twentieth Century Physics, Mineola, NY: Dover Publications, p.99, 1995.

Wlodarski, J. “The Balmer Series and the Fibonacci Numbers,” Fibonacci Quart.
11.5, 526 (1973).

Wilodarski, J. “The Golden Ratio and the Fibonacci Numbers in the World of
Atoms,” Fibonacci Quart. 1.4, 61-63 (1963).

Adler, S. L. “Theories of the Fine Structure Constant, Alpha,” Atomic Physics
3, Proceedings of the Third International Conference held 7-11 August, 1972 in
Boulder, Colorado, Smith, S.J., Walters, G.K. & Volsky, L.H. New York: Plenum
Press, pp.73-84, 1973.

Feynman, R. QED: The Strange Theory of Light and Matter, Princeton, NJ:
Princeton University Press, 1988.

Froggatt, C.D. & Nielsen, H.B. Origin of Symmetries, River Edge, NJ: World
Scientific, p.12, 1991.

Kragh, H. Quantum Generations: A History of Physics in the Twentieth Century,
Princeton, NJ: Princeton University Press, 1999.

Mac Gregor, M.H. “The Fine-Structure Constant as a Universal Scaling Factor,”
Nuovo Cim. 1, 759-764 (1971).

Mac Gregor, M.H. The Power of o (Alpha), Singapore: World Scientific, 2007.

Newman, H.B. & Ypsilantis, T. eds. History of Original Ideas and Basic Discov-
eries in Particle Physics, New York: Plenum Press, 1996.

Rosen, G. “Group-Theoretical Basis for the Value of the Fine-Structure Constant,”
Phys. Rev. D, 13, 830 (1976).

Tobar, M.E. “Global Representation of the Fine Structure Constant and its Vari-
ation,” Metrologia, 42:2, 129-133 (2005) arXiv:hep-ph/0306230v5.

Weinberg, S. Gravitation and Cosmology, New York: Wiley, Section 5.1, 1972.

Pais, A. Inward Bound: of Matter and Forces in the Physical World, NY: Oxford
University Press, p.213, 1986.

Kragh, H. “Magic Number: A Partial History of the Fine-Structure Constant,”
Arch. Hist. Exact Sci. 57, 395-431, 408 (2003).

Schweber, S.S. QED and the Men Who Made It, Princeton, NJ: Princeton Univer-
sity Press, 1994.

Born, M. Atomic Physics, Mineola, NY: Dover Publications, p.169, 1989.

12



[85]

[36]

Born, M. “The Mysterious Number 137,” Proceedings of the Indian
Academy of Sciences, 2, 533-561 (1935) www.ias.ac.in/j_archive/proca/2/6/533-
561/viewpage.html.

Barut, A.O. “Can We Calculate the Fundamental Dimensionless Constants of
Physics?” International Centre for Theoretical Physics, IC1987187: July (1987)
library.ictp.trieste.it/DOCS/P /87 /187.pdf.

Meier, C.A. ed. Atom and Archetype: The Pauli/Jung Letters 1932-1958, Prince-
ton, NJ: Princeton University Press, p.180, 2001.

Dunlap, R.A. The Golden Ratio and Fibonacci Numbers, Singapore: World Scien-
tific, 1997.

Hambidge, J. The Elements of Dynamic Symmetry, Mineola, NY: Dover Publica-
tions, 1967.

Field, J.V. Kepler’s Geometrical Cosmology, Chicago: Chicago University Press,
1988.

Li, C., Ji, A. & Cao, Z. “Stressed Fibonacci Spiral Patterns of Definite Chirality.”
App. Phys. Lett. 90, 16, 164102 (2007).

Ambjern, J., Jurkiewicz, J. & Loll, R. “Reconstructing the Universe,” Phys. Rev.
D, 72, 064014 (2005) arXiv:hep-th/0505154v2.

Gibbs, P.E. “The Small Scale Structure of Space-Time: A Bibliographical Review,”
(1996) PEG-06-95, arXiv:hep-th/9506171v2.

Kryder, R.P. Source: Visionary Interpretations of Global Creation Myths, Cre-
stone, CO: Creative Harmonics Institute; Golden Point Productions, 2000.

Penrose, R. “The Mass of the Classical Vacuum,” in The Philosophy of Vacuum,
Saunders, S. & Brown, H.R. eds. Oxford: Clarendon Press, pp.21-26, 1991.

Reed, D. “Archetypal Vortex Topology in Nature,” Speculat. Sci. Technol. 17, 3
(1994).

Sachs, M. Quantum Mechanics and Gravity, Berlin; New York: Springer-Verlag,
2004.

White, D.A. Observer Physics, Yung-ho, Tawain: DeltaPoint Educational Tech-
nologies, 2005.

Wilczek, F. “Fundamental Constants,” (2007) MIT/CTP-3847, arXiv:hep-
ph/0708.4361v1.

Wilczek, F. “The Origin of Mass,” Mod. Phys Lett. A, 21,9, 701-12 (2006) MIT-
CTP 3642.

13



[101]
[102]

[103]

[104]

[105]

[106]

[107]

[108]

109

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

Young, A.M. The Reflexive Universe, New York: Delacorte Press, p.265, 1976.

McVittie, G.C. General Relativity and Cosmology, Urbana, IL: University of Illinois
Press, 1965.

Seike, S. The Principles of Ultra-Relativity, Tokyo, Japan: Gravity Research Lab-
oratory, 1986.

Cathie, B.L.. The Pulse of the Universe: Harmonic 288, Wellington: A.H. & A.W.
Reed, 1977.

Cathie, B.L. Bridge to Infinity: Harmonic 371244, Auckland, NZ: Quark Enter-
prises/Brookfield, 1983.

Atkins, P. & Jones, L. Chemical Principles: The Quest for Insight, New York, NY:
W. H. Freeman, 2001.

Brumbaugh, R.S. Plato’s Mathematical Imagination, Indiana: Indiana University
Press, 1954.

McClain, E.G. The Pythagorean Plato, Stony Brook, NY: Nicolas Hays, p.129,
1978.

Heyrovska, R. & Narayan, S. “Fine-Structure Constant, Anomalous Magnetic Mo-
ment, Relativity Factor and the Golden Ratio that Divides the Bohr Radius,”
(2005) arXiv:physics/0509207v1.

Durham, L.T. “Eddington & Uncertainty,” Physics in Perspective, 5, 398-418
(2003), arXiv:physics/0204057v2.

Tucci, G. The Theory and Practice of the Mandala, Mineola, NY: Dover Publica-
tions, 2001.

Leonard, R. “On the Mandala: Genesis and Symbolism of Wolff’s Mandala,”
Phoenix, AZ: Phoenix Philosophical Press, 1995.

Leonard, R. The Transcendental Philosophy of Franklin Merrell-Wolff, Albany,
NY: State University of New York Press, 1999.

Merrell-Wolff, F. Mathematics, Philosophy & Yoga, Phoenix, AZ: Phoenix Philo-
sophical Press, 1995.

Merrell-Wolff’s Mandala in logo form at Franklin Merrell-Wolff Fellowship,
www.merrell-wolff.org.

Franz, M.-L. Number and Time: Reflections Leading Toward a Unification of Depth
Psychology and Physics, Evanston, IL: Northwestern University Press, p.147, 1974.

Fideler, D. Jesus Christ, Sun of God: Ancient Cosmology..., Wheaton, IL: Quest
Books, p.91, 1993.

14



[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

Macaulay, A. & Linacre, V. ed. Megalithic Measures and Rhythms, Edinburgh,
Scotland: Floris Books, 2006.

Kappraff, J. “The Relationship Between Mathematics and Mysticism of the Golden
Mean Through History,” in Hargittai, I. ed. Fivefold Symmetry, River Edge, NJ;
Singapore: World Scientific, p.39, 1992.

Davis, C., Grunbaum, B. & Sherk, F. eds. The Geometric Vein: The Cozeter
Festschrift, New York: Springer-Verlag, 1981.

Rosen, J. “Fundamental Manifestations of Symmetry in Physics,” Found. of Phys.
20, 3, 283-307 (1990).

Williams, R. The Geometrical Foundation of Natural Structure, Mineola, NY:
Dover Publications, 1979.

Yale, P.B. Geometry and Symmetry, Mineola, NY: Dover Publications, 1988.

Gell-Mann, M. quoted in Arfken, G. & Weber, H. Mathematical Methods for Physi-
cists, San Diego, CA: Academic Press, p.223, 1995.

Einstein, A. “On the Method of Theoretical Physics,” in Ideas and Opinions, New
York, NY: Crown Publishers, p.274, 1954.

Kline, M. Mathematics and the Search for Knowledge, New York: Oxford Univer-
sity Press, p.228, 1985.

15



	2015_07_20_10_30_06.pdf
	Sherbon, Internet 2007

